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(57) Abstract 



Tis invention is new apparatuses and methods for 
treatments to be used from inside conduits or biological 
pathways. Examples of the biological pathways in which 
these new apparatuses and methods may be used include 
arteries, veins, and respiratory ways. Multi-purpose catheters 
(10) and catheter systems using structures including wires 
(2108), balloons (2150), and cords (2204) are described as 
well as methods to use such catheters and catheter systems. 
One of the embodiments is a configurable wire system which 
carries or transports radioactive sources. The wire is used in 
conjunction with a closed-end channel catheter. 
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AMENDED CLAIMS 

[received by the International Bureau on 30 September 1998 (30.09.98); 
original claims 1, 22, 38. 41, 42, 44, 45, 47-49, 53-56, 61, 69-75, 78-81, 86, 87, 
93, 105, 106, 1 13 and 116-119 amended; remaining claims unchanged (12 pages)] 

1 . A catheter assembly, comprising: 

(a) a flexible tubular catheter body having an iimer lumen; 

and 

(b) at least one fluid communication stmcture formed on 
the catheter body, the at least one fluid communication stmcture 
adapted to permit fluid flow through a biological path. 

2. The catheter of claim 1, wherein each fluid commixnication 
structure comprises: 

(a) at least one bulk formed on the catheter body; and 

(b) at least one conduit fomied on the bulk, wherein the 
at least one conduit is adapted to pemiit fluid flow through a 
biological path. 

3. The catheter of claim 2, wherein a radiating source is 
disposed within the inner lumen. 

4. The catheter of claim 2, wherein the catheter has a plurality 
of bulks on the catheter body. 

5. The catheter of claim 4, wherein each bulk has a length, the 
length of each bulk being approximately three to seven 
millimeters, 

6. The catheter of claim 1. further comprising at least one 
marker attached to the catheter body, wherein the marker enables 
a user to position a radiating source within a biological path. 

7. The catheter of claim 2, further comprising at least one 
balloon attached to a distal end of the outer surface of the catheter 
body- 

8. The catheter of claim 7, wherein the at least one balloon 
extends over the at least one bulk. 
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14. A catheter for use in biological paths to provide fluids 
and/ or gases perfusion across the entire catheter when inserted 
in a biological path» wherein the catheter comprises two or more 
concentric or non concentric conduits and one or more balloons 

5 attached to most exterior conduit: the more interior conduit used 

for placing devices used in catheter operations; the exterior 
channel for providing a track for fluids and/or gases without 
substantially obstructing fluid flow through the biological paths. 

15. A catheter according to claim 13 or 14, where the exterior 
1 0 conduit permits positioning a radiation and/or radioactive source 

at a desirable distance from the biological paths. 

16. A catheter according to claim 13 or 14, where the exterior 
conduit supports the walls of the biological paths- 

17. A catheter according to claim 13 or 14» where the exterior 
1 5 conduit is of flexible material. 

18. A catheter according to claim 13 or 14, where the exterior 
conduit prolongate along the entire length of the interior conduit. 

19. A catheter according to claim 13 or 14, where the exterior 
conduit are segments of conduits located along the entire length 

20 and /or at specific locations of the interior channel. 

20. A catheter according to claim 13 or 14, where the exterior 
conduit have perpendicular to its cross section micro-conduits 
and /or pores. 

21 - A catheter according to claim 20, where the cross section of 
25 the micro-conduits and/or pores are parallelepites of regular or 

irregular shape. 

22. A catheter according to claim 21, where the cross section of 
the micro-conduits and/or pores are circles, ellipses and/or 
rectangles. 
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34. A catheter according to claim 14, where the balloons are 
located at specific locations along the entire lengtii of the exterior 
conduit. 

35. A catheter according to claim 13 or 14, where said external 
5 conduits having on its outer surface pores which extend from said 

outer surface to the above mentioned micro-conduits* being said 
pores oriented at whatever desired angle with respect to the micro- 
conduits. 

36. The catheter of claim 19, wherein the segments and the 
10 space between the segments are covered by a membrane. 

37. The catheter of claim 27, wherein the open channels are 
covered by a membrane. 

38. The catheter of any one of claims 1 to 14 wherein the 
catheter includes a valve. 

15 39. The catheter of claim 38 wherein the valve is a U-shaped 

metallic valve built into a lumen or cheinnel of the catheter. 

40. The catheter of claim 38 wherein the catheter has multiple 
valves, 

41. The catheter of any one of claims 1 to 14 wherein the 
20 catheter further comprises a pressure monitor or a blood pressure 

monitor. 

42. The catheter of any one of claims 1 to 14 wherein the 
catheter further comprises a marker, 

43. The catheter of claim 42 wherein the marker is for visually 
25 marking the catheter with visual monitoring equipment. 

44. The catheter of any one of claims 1 to 14 further comprising 
a stent or membrane for maintaining a cell wall. 

45. The catheter of any one of claims 1 to 14 further comprising 
a guide wire. 
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46. The catheter of claim 45 further comprising a second 
guidewire, wherein at least one of the guidewires is made of nickel 
alloy. 

47. The catheter of any one of claims 1 to 14 further comprising {■ 
5 an over-the-wire guidewire. 

48. The catheter of any one of claims 1 to 14 wherein an 
automatic radiating source placement machine is used with the 
catheter and wherein the radiating source is made or iridium or 
strontium. 

10 49. The catheter of any one of claims 1 to 14 wherein a 
guidewire may be removed from the catheter and another wire 
placed into the catheter* 

50. A method for using a medical procedure comprising the 
following steps: 

15 a guide wire is placed into a biological path and beyond the 

place where treatment is to occur; 

a catheter is placed into the biological path using a rail 
system attached to the distal end of the closed channel; 

when the fluid communication structure is placed in the 
20 area to be treated the balloon is inflated: 

the guide wire is then removed and an irradiation source is 
placed in the closed channel or iimer lumen; 

the irradiation source may be attached to the distal end of 
a metallic wire or other different irradiation source systems 
25 utilized. 

5 1 . The method of claim 50 wherein 

a second guide wire is placed in the closed channel formed 
in the inner lumen to assist the introduction of the catheter in the 
biological path. 
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52. The method of claim 50 or 51 wherein an over-the-wire, 
monorail, or multiple wire, techniques is used for insertion of the 
catheter. 

^} 53. The method of claim 50 or 51, wherein an irradiaUon 

5 source is placed in the inner lumen and a guide wire may be used 
to move the irradiation source to the distal end or near the distal 
end of the closed channel of the inner lumen using an automatic 
machine to move the irradiation source to the distal end of the 
channel. 

10 54. The method of claim 50 or 51, wherein once the catheter 
body is in place at the biological path* the perfusion holes and 
allow fluids or gases to flow through the catheter body, thereby 
preventing an occlusion at the biological path where treatment is 
occurring. 

15 55. The method of claim 50 or 51. wherein depending on 
whether the irradiation source needs to be centered a catheter 
having an appropriate fluid communication structure may be 
chosen.. 

56. The method of claim 50 or 51, wherein further comprising 
20 the steps of: 

removing the guidewire. 

57. A catheter for infusing drugs to a localized area of the wall 
of a biological path comprising: 

means for generating a trap against the wall; and 
25 means for infusing a drug into the trap. 

58. The catheter of claim 57 wherein the means for generating 
a trap comprises a balloon. 

59. The catheter of claim 57 or 58 wherein the means for 
generating a trap comprises a transverse wavy balloon. 
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60. The catheter of claim 57 or 58 wherein the means for generating a 
trap comprises a two ring shaped balloons. 

61. The catheter of claim 57 or 58, wherein means for infusing drugs 
comprises an infusion port. 

62. A method for infusing drugs using a catheter comprising the steps 
of: 

creating a trap against a wall of a biological path; and 
providing the drug to the created trap. 

63. The method of claim 62 wherein the step of creating the trap 
comprises: 

inflating a balloon. 

64. The method of claim 62 or 63 wherein the step of providing the 
drug comprises dispensing the drug under pressure through an infusion 
port. 

65. A method for centering a liunen in a two lumen catheter 
comprising: 

inflating balloons positioned to center one lumen and 
displace the second lumen wherein the second lumen is not 
centered. 

66. A system for medical procedures to be used in biological pathways 
comprising: 

an inflator tube for inflating other tubes; 

at least one inflatable lube operably cormected to the inflator tube 
which can be inflated by the inflator tube while in a biological pathway; 

a form, cormected to the inflator tube and at least one inflatable 
tube, wherein the form maintains or assists in maintaining the relative 
position of the inflator tube to at least one inflatable tube. 
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67. The sjTstem of claim 66, wherein the system is attached to 
a catheter. 

68. The system of claim 66 or 67 wherein the system further 
comprises two ends an entry end and a distal end; and 

wherein the system slides onto a catheter, wherein the 
catheter may pass from the entry end through the system to the 
distal end, 

69. The system of claim 66 or 67. wherein the system further 
comprises a catheter, whereby the catheter may be slid through 
the other components of the system while the system is deployed 
in a biological pathway, 

70. Hie system of claim 66 or 67, wherein the catheter is inside 
one tube, either the inflator tube or one of the inflatable tubes. 

71. The system of claim 66 or 67, wherein the form comprises 
a body and a series arms; and 

wherein each arm fits into or slides Into a tube, and wherein 
the body fits into either the inflator tube, the entry end, or the 
distal end of the system. 

72. The system of claim 66 or 67, wherein the system has two. 
three, four, five six. or seven inflatable tubes, and wherein each 
inflatable tube has two ends and each end is directly or indirectly 
connected to the inflator tube, 

73. The system of claim 66 or 67, wherein the inflator tube 
comprises one or more micropores vdierein the micropores are 
used to inflate one or more inflatable tubes, whereby one or more 
micropores are used to inflate each inflatable tube. 

74* The system of claim 66 or 67, wherein the Inflator tube 
comprises openings or passageways in which the fomi is 
positioned or passes through the opening or passageway. 
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75. The system of claim 66 or 67 used in a biologaical pathways 
with walls, wherein the inflator tube comprises an entry end and 
a distal end. and whereby the inflator tubes and the inflatable 
tubes are generally parallel to each other and to the walls of the 
biological pathway. 

76. A method for guiding a catheter to a coronary artery and 
around curves or bends in the artery comprising: 

guiding a guiding catheter to the vicinity of a coronary artery: 
inserting a preformed coronary wire into the catheter: 
guiding the guiding catheter around or passed the curve or 
bend In the coronary artery, 

77. The method of claim 76 wherein the step of guiding the 
guiding catheter to the artery is performed with a guide wire. 

78- The method of claim 76 or 77, further comprising the steps 
of: 

removing the guidewire from the guiding catheter. 

79. The method of claim 76 or 77 further comprising the step of: 
replacing the guidewire from the catheter with the preformed 

coronary wire. 

80. The method of claim 76 or 77. wherein the coronary artery is 
the left coronary artery and the curve or bend is the the aorta arch 
of the left coronary artery and the preformed coronary wire is a 
preformed left coronsLry wire, 

8 1 . The method of claim 76 or 77, wherein the coronary artery 
is the right coronary artery and the curve or bend is the entrance 
of the right coronary artery and the preformed coronary wire is a 
preformed right coronary wire. 

82 • A balloon for changing the flexion of a catheter comprising: 
an inflatable balloon attached to a catheter near its dital end. 
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wherein the balloon is longer in the longitudinal direction 
and is attached to the catheter in a longitudinal direction and 

whereby inflating the balloon changes the flexion of the 
catheter primarily in its longitudinal direction so that the inflating 
and deflating of the balloon assists in guiding the catheter through 
a passageway. 

83. A system for changing the flexion of a catheter having a 

length comprising: 

a membrane, connected at two different longitudinal 
positions along the length of the catheter: 

an inflatable balloon, situated between the membrane and 
the catheter and inbetween the two longitudinal positions; 
whereby if the balloon is inflated the catheter flexion is changed- 

84. The system of claim 83 wherein the length of the membrane 
between the two longitidimal positions is equal to or longer than 
the distance between the two longitidunal postions. whereby 
inflating the balloon causes the membrane to pull the two 
longitidunal positions closer together causing the catheter to flex. 

85. The system of claims 83 or 84 wherein the balloon is 
attached either to the membrance or to the catheter, wherein the 
balloon is positioned between the outer wedl of the catheter and the 
inner wall of the membrane. 

86. The system of claim 83 or 84, wherein the membrane has a 
resting state, and wherein the irJlated balloon engages the 
membrane and distorts or changes the shape of the membrane 
from its resting state prior to engagement. 

87. The system of claim 83 or 84. wherein the two longitidunal 
positions are radially in the same radial location or measurement 
on the catheter so that the catheter does not twist when the balloon 
is inflated. 
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88. A system for changing the flex of a catheter during use of the 
catheter in a biological pathway comprising: 

an object, connected to a catheter with two active locations, 
wherein placing pressure on the object by engaging or pulling the 
object causes the catheter to flex in the vicinity of the two active 
locations. 

89. The system of claim 88 wherein the object is engaged or 
pulled and the distance between the two active locations is 
shortened or lessened. 

90. The system of 88 or 89 wherein the object is a membrane, 
the membrane is attached at the two active locations to the 
catheter, and the membrane is engaged. 

91. The system of 88 or 89 wherein the object is a cord, the cord 
runs most of the length of the catheter and whereby, when the cord 
is engaged or pulled, the cord applies a tension between the two 
active locations. 

92. The system of claim 91 wherein the cord runs most of the 
length of the catheter inside a conduit, lumen or rail of the 
catheter* 

93. The system of claim 89, wherein there are more than two 
active locations on the catheter. 

94. A method for flexing a catheter during the process of guiding 
a catheter in a biological pathway, comprising: 

placing the catheter in the biological pathway: 
guiding the catheter to a curved area of the biological 
pathway; 

engaging or pulling an object which is connected or makes 
contact with the catheter in at least two locations: 

whereby the engaging or pulling of the object causes the 
catheter to flex in the general area of the at least two locations and 
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103. The wire of claim 101, or 102 wherein one of the radioactive 
parts is a stopper. 

104- The wire of claim 101, or 102 wherein the radioactive parts 
are one or more of the following: cylinder, washer, coil, stopper. 

105. The wire of claim 101 or 102, wherein the stud is connected 
to the drive cable by a weld. 

106. The wire of claim 101 or 102, wherein the drive cable is 
formed from metal and wherein the stud is formed from same metal 
cable as the drive cable. 

107. A radioactive wire for use in a medical procedure comprising: 
a first portion which is substantially or completely non- 
radioactive; and 

a second portion which is radioactive wherein the second 
portion is configurably connected to the first portion. 

108. The radioactive wire of claim 107 wherein the second portion 
is configurably connected to the first portion by a push-in 
connection. 

109. The radioactive wire of claim 108 wherein the push-in 
connection is permanent connection. 

110. The radioactive wire of claim 107, or 108 wherein the 
connection is a slot connection. 

111. The radioactive wire of claim 107 wherein the second portion 
Is made of interchangeable radioactive parts. 

112. The radioactive wire of claim 111 wherein the 
interchangeable radioactive parts are made up of one or more of the 
following: cylinder, donut. washer, coil, lockable stopper. 

113. The radioactive wire of claim 107, 1 1 1, or 1 12 wherein the 
first portion comprises a stud. 
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1 14. The radioacUve wire of claim 107 wherein the second portion 
is made of one or more radioactive donuts whlcii are placed on the 
stud. 

115. The radioactive wire of claim 114 wherein the radioactive 
5 donuts are locked in place on the stud. 

116. The radioactive wire of claim 107. 108, 109, 111, 112, 114, 
or 1 15 wherein the radioactive wire is placed in a catheter, 

117. The radioactive wire of claim 107, 108, 109, 111, 112, 114, 
or 115 wherein the radioactive portion has a length of between 

0 3mm and 30nun. 

118. The radioactive wire of claim 107. 108, 109, 111, 112, 114. 
or 1 15 wherein the radioactive portion has a diameter of between 
■ .33mm and 1mm, 

/ 119. The radioactive wire of claim 107, 108, 109, 111, 112, 114, 
5 or 1 15 wherein the radioactive portion has a lockable stopper. 
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